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COMPLETE SPECIFICATION. 



Improvements in or relating to Method of and Apparatus for 
Pulverizing and Treating Materials. 



We, Ebdb Cut Ieon Wuhxs, a cor- 
poration of the State of Pennsylvania, 
United States of America, of East 
Avenue, and N.Y.C.R.B., Erie, Penn- 
5 Bylvania, United States of America, 
Assignees of Wameb Jacob Wohx^nbeeg, 
a citizen of the United States of America, 
of 64, Hubinger Street, Nov* Haven, 
State of Connecticut, United States of 
10 America, do hereby declare the nature 
of this invention and in what manner the 
same is to be performed, to (be particu- 
larly described and ascertained in and by 
the following statement: — 
jg This invention is directed to the treat- 
ment and pulverization of material and is 
of particular advantage in the pulveriza- 
tion of fuel which is directly delivered to 
a burner. According to the present in- 
20 vention there is provided a pulverizer par- 
ticularly for pulverizing material such as 
fuel to be fed to a furnace and which 
includes means for feeding the material 
to a passage and the driving thereof at* 
2$ high velocity Iby a gaseous fluid moving 
through the passage, which comprises a 
piilverizing impact wall against which the 
material is thrown by ,tne action of the 
gaseous fluid, and a means to separate, 
30 after the pulverization, .the. finer material 
from the coarser and to further pulverize 
the coarser material by the driving action 
of the gaseous -fluid. 

There is associated with the impact wall 
a deflecting surface against which the 
moving material acts sp ijiat the deflec- 
tion induces abrasive impingement of 
the material pn the deflecting surf ace. 
In order that the invention may be . 
10 clearly understood reference wiU now be 
had to the accompanying drawings where- 
in a preferred. embodiment of the appara- 
tus is illustrated;— * 
Fie. X martq & eWptioti of the 

£g apparatus, pnrtlv in Recti an. 

Fisr. 2 a nlan view, .partly in section. 
Fie*. 2a a Horizontal section on the Hine 
2a— 3a in Fig. 1. 

Figs. 3, 4, 6, 6 and 7 various forums of 
abrasive coils. 

Figs. 8, 5, 10. and 11 various forms of 
cross section of abrasive tubes. 
Fi gs. ?2. 18. 14 and 15 various roodifi- 



35 



cations. 

A furnace 1 as illustrated is used with 
a steam generator 2. 

The initial pulverizing unit 3 is in the 
form of an ordinary coil of pipe of com- 
paratively restricted cross section. It 
affords a continuing deflected surface 
against which the fuel is thrown as it is 
driven by the gaseous fluid with abrasive 
impinging action which pulverizes the 
material to a very high degree of fineness 
and with a minimum of driving energy. 
This pulverization is accomplished by a 
continuous deflected movement as dis- 
tinguished from impact. 

Various coils may be used as the coils 
4, 5, 10 and 11 of Figs. 3, 4, 6, and 7 
and these may be of various cross sec- 
tions as indicated (by 3a, 3b, 3c, and 3d 
m Figs. 8 to 11. The deflecting path 6 
may be formed by a twisted jflate 8 in 
a tube 7, as shown in Fig. 6. 

Such deflected wall may also be accom- 
plished by utilizing the deflected walls 
of a chamber 12 (Fig. 1) having an in- 
take 13 along the line of the wajl and 

f roviding a vertical axial discharge as at 
4. Here the driving force of fluid im- 
pels the coal against' and along " ( the wall 
and tjiis abrasive impingement" pulverizes 
the coal, t the coarser particles following 
the wall and the finer particles being dis^ 
charged. Tbe chamber 12 may also be 
supplied with a discharge passage 15 at 
the bottom so that material may .be dis- 
charged from the chamber ' 12* prior to 
complete pulverization the cham- 
ber 12 operating not only as 
a pulverizer Ibut as a separa- 
tor, the finer material discharging at 14 
and the coarser material at 15". The 
material is carried from the discharge 
;15 to a secondary pulverizing unit ,16. The 
.unit 16 is .preferably of coil form, smaller 
in, cross section and of smaller diameter 
than tfye unit 3^ "thus increasing ihe 
.velocity and giving "a sharper deflection . nn 
to the material to increase the abrasive 1U0 
.action. The discharge 15 may bp divided 
and a ulurality of units 16. used free Fig. 
2). The units 3 anfl ~lf> operate in series 
while the units 16 operated in parallel. 
TJie liner material parsing from the chnm- 
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ber 12 to the outlet 14 is carried by pipes 
17 18 and 19 to burners 20 and 2L 

The units 16 discharge to pulverizer 
separators 22, these separators being of 
5 volute form having intakes 23 and annu- 
lar impinging walls 24. Discharges 25, 
Fig. 2a, are made in the form of narrow 
slots which may have guide vanes, if de- 
sired. ' These slots are immediately in- 

Iq creased in width decreasing the velocity 
and increasing the pressure of* the driv- 
ing fluid as it passes to the discharges 25. . 
The discharges 26 lead to the pipes 18 
and 19 and thence to the furnace. The 

15 case is made in halves and the width of. 
the slot 25. may be varied by shins be- 
tween the case halves. The discharge 14 
is provided with a valve .26 by which the 
discharge of material from the chamber 

20 12 may be regulated and the proportions 
discharged through the pipes 14 and 15 
controlled. 

Any gaseous fluid may be used but I 
prefer air particularly in pulverizing 

25 fuel. Air is supplied by an air pump 27. 
The pump delivers air through a pipe 28 
to a heater 29. As shown the heater com- 
prises a series of tubes 30 through which 
the air passes. Hot gases from the fur- 

3Q nace are delivered through a pipe 32 to a 
heater chamber 33 and are Hrawn off from 
the chamber by a pipe 34 by means of a 
fan 35. A pipe 36 leads from the fan 
(back to the furnace chamber. The heated 

35 air is carried from the heater by way of 
a pipe 37 to the intake side 38 of a Ven- 
turi tube 38a. Fuel is delivered to the 
intake from a feeder. 39. m 

Fuel and air are delivered from the 

40 Venturi 38a to a breaker 40, this breaker 
consisting of an enlargement of fhe pas- 
sage forming a chamber in which cham- 
• ber is arranged an impact wall 41 directly 
facing the direction of movement of the 

45 fuel as it emerges from the Venturi tube. 
The fuel and air emerjring from the 
breaker 40 passes through a second Ven- 
turi 42 speeding up the fuel and is de- 
livered to a second breaker 43 similar in 
50 construction to the breaker 40 having an 
impact wall 44 and the broken fuel is 
delivered from the breaker 44 to the 
initial pulverizing unit 3. 

The Venturi in advance of these im- 

55 pact breakers increases the velocity of the 
fuel which increased velocity is main- 
tained through its inertia to the point of 
impact. The breaking may {Be accom- 
plished more economically with a plu- 
60 rality ofj breakers operaflSJng aft lowfer 
velocities than with a single breaker with 
a higher velocity. 

A regulated feeding of the fuel may be 
accomplished in a convenient manner as 
65 shown. An air lock scheme of fuel de- 



livery may be used involving a hopper 46 
receiving the iuel. an air lock chamber 

47 below the hopper and an air-lock 
chamber 48- below the chamber 47. V alves 

49 and 50. are provided for these chain- 70 
bers, these valves being supplied with 
operating means 49a and 50a so that coal 
may be passed from one to the other alter- 
nately and the chambers sealed between 
operations. Air may be delivered to the 75 
cnambers 47 and 48 by way of pipes 51 
leading from the pipe 37 and valve-con- 
trolied branch pipes 52 and 53. The 
material is deposited from the chamber 

48 upon a revolving feed table 54. A go 
6craper 55 operates aihove this table and 
may be adjusted by^a wheel 56 in the 
usual manner to vary the feed, the fuel 
being delivered fromthe feeder 39 to the 
inlet 38. The table 54 is driven though 85 
a shaft 57 from a motor 58. 

In the operation of the apparatus air 
is driven from the pump 27 and given 
sufficient pressute to assure a high 
velocity through the various passages. 90 
The air picks up the fuel from the fuel 
feeding devices 39, drives the fuel at high 
velocity against the impact breakers 40 
and <3, thus breaking it into small lumps, 
the velocity at the breakers being in- 95. 
creased by the Venturis. The fuel so 
broken is carried at high velocity through 
the unit 3. fhe abrasive action in this unit 
accomplishing pulverization. From the 
unit 3 it is carried to the pulverizing 100 
separator 12. The finer particles are de- 
livered directly to the burners by way of 
the discharge 14. The coarser particles 
are carried through the secondary pul- 
verizer units 16 arranged in parallel to 105 
each other and in series with the initial 
pulverizer. The discharged material 
from the secondary units 16 is carried 
through the impinging pulverizing and 
separating units 22 and the final controlled HQ 
discharge from the units 22 assures the de- 
sired fineness and this is delivered to the 
burners with the finer material from the 
separator 12. 

By heating the air not only is the air 115 
expanded and its energy increased but this 
added temperature acting on the fuel tends 
to absorb a greater proportion of its mois- 
ture putting it in condition to be more 
readily pulverized and the added heat also 120 
assists* in the combustion of the fuel. 

The number of breakers, the arrange- 
ment of pulverizer units, and the separa- 
tion and distribution of the fuel as it ad- 
vances may be varied in accordance with 125 
the fuel operated upon. 

In Fig. 12 the pulverizer units 59 are 
arranged in parallel. They receive 
material from a breaker 60 having a 
rotating beater 61. The beater receives 13C 
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its power from a motor 62. Air under 
pressure is delivered from a pipe 63 
through a Venturi tulbe 64 and the fuel 
is fed from a hopper 65 to the restricted 
6 portion of the Venturi 64, the Venturi in- 
ducing a flow of material from the hopper 
to the air passage. 

Fig. 13 illustrates a modified fuel 
feeder. It consists of a feeder and 

10 breaker. Breaker rolls 66 are provided 
receiving fuel from a screen 68, the rolls 
and screen being arranged in a hopper 67. 
The screen is shaken by a bell crank lever 
69 receiving its movement from a motor 

15 70 through a crank 72 and link 71. Fuel 
is delivered to the screen from a pipe 73 
and discharged from the hopper by a pipe 
74 to the fuel intake of the apparatus. 
Fig. 14 shows a series of pulverizer 

20 units and separators between ^Ehese units. 
An initial unit 75 leads to a separator 76 
similar to the separator 12. The fine 
material is discharged through a pipe 77 
controlled bj a valve 78 and thence by 

25 a pipe 79 to the pipe 79a leading to the 
burner. The coarser material is delivered 
from a discharge 80 to a secondary unit 

81 and thence to a second separator 82 
similar to the unit 76. The finer material 

30 is discharged from the second separator 

82 through a pipe 83 leading to the pipe 
79, the pipe 83 being controlled by a valve 
84. The coarser material 85 is discharged 
to a coil unit 86 discharging through a 

35 Pipe 87 to the pipe 79a. 

Fig. 15 shows a series of pulverizer 
units 88 arranged in parallel. The fuel 
is fed to a common fuel feeding device 89 
through a pipe 90. The fuel feeding de- 

40 vice is similar to the fuel feeding device 
39 except that there are three discharges 
91 and a scraper for each discharge 91. 
Air is delivered -from a pipe 92 through 
pipes 93 and the discharges 91 lead to 

45 restrictions 94 in Venturis leading to the 
pulverizing units 88. 

Having now particularly described and 
ascertained the nature of our 6aid inven- 
tion and in what manner the same is 

50 to be performed, we declare that what we 
claim is :— 0 

1. A pulverizer particularly for pul- 
verizing material such as fuel to be fed 
to a furnace and which includes means for 

55 feeding the material to a passage and the 
driving thereof at high velocity (By a 
gaseous fluid moving through the passage, 
which comprises a pulverizing impact 
wall against which the material is 



throwja by the action of the gaseous fluid, 60 
and a means to separate, after the pul- 
verization, the finer material from the 
coarser and to further pulverize the 
coarser material by the driving action of 
the gaseous fluid. 65 

2. A pulverizer according to claim 1,' 
in which there is associated with the im- 
pact wall a deflecting surface against 
which the moving material acts 60 that, 
the deflection induces abrasive impinge- 70 
ment of the material on the deflecting sur- 
face. 

3. A pulverizer according to claim 2, 
in which the deflecting surface is pro- 
vided by a coiled pipe. 

4. A pulverizer according to claim 2, 
in which both the impact wall and the 
deflecting surface act upon the material 
prior to the separation. 

5. The invention according to claim 1 qq 
or 2, comprising a plurality of impact 
walls in which there is an initial unit and 

a plurality of secondary units to increase 
the pulverizing action, the secondary 
units being in series with the initial unit 85 
and parallel to each other. 

6. A pulverizer according to claim 1 or 
2, in which there are a plurality of secon- 
dary units in series with the initial unit 
and separators between the initial unit 90 
and each secondary unit discharging its 
coarser material to the secondary unit. 

7. A pulverizer according to claim 1 or 
2, in which a heater is provided for heat- 
ing the gaseous fluid between the means 95 
generating the initial pressure on the 
gaseous fluid and the pulverizing means. 

8. The method of pulverizing material 
in accordance with t^e apparatus of claim 

1 or 2, which consists in driving the 100 
material with gaseous fluid at high 
velocity and in heating the gaseous fluid 
between the point of generating the pres- 
sure on the gaseous fluid and the pulveriz- 
ing means. ~ £q£> 

9. A pulverizer having its parts con- 
structed, arranged and adapted to operate 
substantially as hereinbefore described 
with reference to the accompanying draw- 
ings and for the purpose specified. no 

Dated the 5th day of September, 1928. 
For ERIE CITY IEON WOKKS, 
White, Langner, StevenB, Parry & 
Eollinson, 
Chartered Patent Agents. 
Jessel Chambers, 88—90, Chancery Lane, 
London, W.C. 2, ani at 
17, John Street, New York, U.S.A. 
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